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Supplementary table 1. Array CGH of PD173074 sensitive basal-like cell lines. 

Gene Chromosme Start (bp) MFM223 SUM52 CAL120 HCC1143 CAL51 BT549 HS578T MDA-MB-157 MDAMB453
FGF1 5 141953305 -0.0772 0.2515 0.1701 0.0901 -0.0237 0.2399 0.0449 0.4343 -0.0375
FGF2 4 123967312 0.018 -0.1121 0.0089 -0.1594 -0.0203 -0.0311 -0.0706 -0.0363 0.0167
FGF3 11 69333916 1.0036 0.1752 0.0872 0.9494 0.0102 -0.0148 0.0584 -0.115 0.2023
FGF4 11 69296977 1.0036 0.1752 0.0872 0.9494 0.0102 -0.0148 0.0584 -0.115 0.2023
FGF5 4 81406765 -0.2332 -0.1121 0.0089 -0.1594 0.022 -0.0311 -0.0706 -0.0363 0.0199
FGF6 12 4413568 0.0749 -0.0833 0.3025 -0.1633 -0.1094 -0.1387 -0.1446 -0.4505 -0.1127
FGF7 15 47502750 0.2465 0.0894 -0.1579 0.0578 0.0439 -0.0373 -0.0046 0.0602 0.3904
FGF8 10 103519876 0.0599 -0.0725 -0.1906 -0.1001 0.0361 0.0057 -0.1456 -0.2251 -0.0287
FGF9 13 21143874 -0.1864 -0.131 -0.1088 -0.0257 0.0369 0.09 -0.0999 -0.2678 -0.0197
FGF10 5 44340853 0.5728 0.2193 0.5647 0.0886 0.0307 0.166 0.2591 0.2071 0.0045
FGF16 23 76596302 -0.1774 0.0471 -0.1011 0.1225 -0.0238 -0.1733 -0.2421 0.1004 -0.194
FGF17 8 21956373 -0.3411 -0.3134 -0.2903 -0.3606 6.00E-04 0.2681 0.123 -0.1531 -0.4743
FGF18 5 170779271 -0.0958 0.192 0.155 0.2189 0.0191 0.1391 0.0465 0.264 -0.0534
FGF19 11 69222186 1.0036 0.1752 0.0872 0.9494 0.0102 -0.0148 0.0584 -0.115 0.2023
FGF20 8 16894704 -0.1819 -0.2897 -0.1405 -0.2194 -0.0726 0.3942 0.2666 -0.0479 -0.4485
FGF21 19 53951155 -0.2463 0.4252 -0.0209 -0.0316 0.0682 -0.1739 -0.0193 -0.2348 -0.0431
FGF22 19 590925 0.0313 0.1848 -0.0515 -0.0739 0.0044 -0.1567 -0.0283 -0.1269 0.071
FGF23 12 4347653 0.0749 -0.0833 0.3025 -0.1633 -0.1094 -0.1387 -0.1446 -0.4505 -0.1127
FGFR1 8 38387812 0.6009 0.7143 0.9978 -0.0669 6.00E-04 0.3562 0.2327 0.2879 -0.0358
FGFR2 10 123227833 2.3466 2.8187 -0.1906 -0.1439 -0.037 -0.2036 -0.003 0.0045 -0.0287
FGFR3 4 1764836 0.0789 0.076 0.2347 -0.1213 0.0095 -0.0891 -0.1098 -0.304 -0.1099
FGFR4 5 176446526 0.2127 0.2991 0.1021 0.2189 0.0685 0.0609 -0.0177 0.264 -0.0534
FGFRL1 4 995609 0.0789 0.258 0.09755 -0.1213 0.2344 -0.0891 -0.1098 -0.0851 -0.1099  

Array CGH CBS smoothed log2 ratios of FGFR and FGF genes in cell lines with 

sensitivity to PD173074 (Figure1). Where more than on BAC overlies the gene of 

interest the median value is displayed. Black indicates amplified genes (log2 ratio > 

0.45). HCC1143 and MFM223 displayed amplification of FGF3, FGF4 and FGF19, 

which are adjacent to CCND1 on chromosome 11q, but did not express the genes. 

 



Supplementary table 2. Gene expression Illumina WG6 V2 array data for FGFR 

and FGF genes in breast cancer cell lines. 

 



Supplementary table 3. Tumour features associated with nuclear FGF2 

expression, in the absence of cytoplasmic expression, compared to cancers 

with no FGF2 expression in an invasive breast cancer tissue microarray. 

FGF2 positive FGF2 negative p value

n 19 152

Pathology
  IDC 14 109 0.86*
  ILC 4 38
  Other 1 5

Median tumour size (mm) 15 21 0.06+

Histological grade
  1 2 21 0.18*
  2 10 46
  3 7 80

Vascular invasion 68% (13/19) 70% (106/152) 1

Axillary node positive 57% (11/19) 68% (103/152) 0.3

ER positive 89% (17/19) 87% (132/152) 1
PR positive 79% (15/19) 78% (119/152) 1
HER2 positive 5% (1/19) 13% (20/152) 0.47

EGFR 0% (0/19) 5% (7/152) 1
ck5/6 0% (0/19) 5% (8/152) 0.6
ck14 5% (1/19) 4% (6/152) 0.57
Any basal marker 5% (1/19) 9% (13/152) 1

Tumour subtype
  Luminal 16 116 0.7*
  HER2 1 21
  TN Basal-like 1 8
  TN non basal 1 7  



Supplementary table 4. FGF signalling aberrations in triple negative breast 

cancer cell lines 

 

PD173074 sensitivity – Y significant reduction in growth (p<0.01), N No change, N/A 

not tested. FGF2 expression defined as level of FGF2 mRNA expression that results 

in detectable FGF2 protein by western blotting (Figure 3B). 

 

 



Supplementary Figures  

 

Supplementary Figure 1. CAL51 are sensitive to PD173074 in soft agar assay at 

sub-micromolar concentrations. 

 

 

 

 

 

Repeat soft agar assays of CAL51 cells grown for 2 weeks continuously in the 

presence of indicated concentration of PD173074, with decreased growth at 100nM 

and 1000 nM. 

 



Supplementary Figure 2. Inhibition of FGFR signalling in CAL120 and CAL51 

by PD173074 

 

 

 

 

 

 

A. Lysates of CAL120 cells growing on polyHEMA treated, on untreated, plates were 

treated for 1 hour with 1µM PD173074 (+) or no treatment (-). In addition, cells were 

treated with FGF2 1ng/ml for 5 minutes, or no treatment as indicated, prior to lysis. 

Both FGFR Tyr653/654 (residue location in FGFR1 IIIc) and FRS2 Tyr196 

phosphorylation are inhibited by PD173074. PH - polyHEMA 

B. Lysates from CAL51 cells growing in polyHEMA treated plates treated for 1 hour 

with 1µM PD173074 (+) or no treatment (-). Cell were treated with 1ng/ml FGF2 for 

5mins prior to lysis. Lystates were immunoprecipitated (IP) with FGFR2 antibody, 

and blotted for phospho-FGFR Tyr653/654 and FGFR2. For an IP control lysates 

from CAL51 cells growing on polyHEMA coated plates treated with FGF2 were 

immunoprecipitated with normal goat IgG (IP IgG). 

 



Supplementary Figure 3. FGF2 expression in Basal cell lines 

 

 

 

 

 

 

A. Correlation of FGF2 mRNA expression assessed by whole genome gene 

expression arrays with PD173074 survival fraction, in 29 breast cancer cell lines 

excluding cancers with known FGFR2 amplification. Spearman correlation coefficient 

-0.43, p=0.024 (Correlation including FGFR2 amplified cancer cell lines -0.41, 

p=0.027) 

B. FGF2 quantification by ELISA in cell lysates assessed as ng FGF2 protein per mg 

of total cellular protein. Red indicated Basal-B like cell lines, which express more 

FGF2 than comparator cell lines (P<0.0001 Mann Whtiney U Test). 

 



Supplementary Figure 4. Validation of FGF2 immunohistochemistry and 

normal tissue staining. 

 

 

 

 

 

 

 

 

 

 

A. Validation of FGF2 immunohistochemistry. Hela cells transfected with siFGF2 or 

siCON, were pelleted, fixed in formalin and embedded in paraffin, prior to FGF2 

immunohistochemistry. 

B. Representative image of FGF2 immunohistochemistry of a normal breast duct 

demonstrating FGF2 expression in the myoepithelial cells.  



Supplementary Figure 5.  FGF2 mRNA expression assessed in external whole 

genome expression array data set. 

 

 

 

 

 

 

 

A. Assessment of FGF2 mRNA expression (mean 204421_s_at and 204422_s_at, 

arbitrary units) in 188 breast cancers in previously published gene expression array 

data (1), with basal-like tumours defined by PAM50 (i.e. Parker et al (2) single 

sample predictor) as in Weigelt et al (3). FGF2 mRNA expression is expressed at 

significantly higher levels in basal-like breast cancers (p=0.001 Mann-Whitney U 

Test).   

B. Kaplan Meier survival analysis of the 41 basal-like breast cancer from part A, 

comparing cancers with high FGF2 expression (FGF2 expression > median) and low 

FGF2 expression (FGF2 expression ≤ median) (p=0.046 Log-rank test). 

C. FGF2 mRNA expression in Richardson et al (4) in 37 breast cancers defined 

according to triple negative status (TN) or other subtype (other). FGF2 is significantly 

over-expressed in TN breast cancer (p=0.019 Mann Whitney U Test). FGF2 data 

was extracted from www.oncomine.org and expressed as log2 median-centered 

intensity. 

 

 



Supplementary Figure 6. Basal cell lines are dependent on FGFR signalling 

 

 

 

 

 

 

 

 

 

 

A. Indicated cell lines were transfected with siCON and two individual siRNA 

targeting FRS2 (left siFRS2-A and right siFRS2-B) and survival was assessed 5 days 

post transfection. Survival with siRNA targeting FRS2 was expressed relative to 

siCON. The three basal-like cell lines (CAL120, CAL51, and Hs578T - black) show 

significantly reduced survival with FRS2 knockdown compared to cell lines 

expressing ER and or HER2 (FRS2-A p=0.002 and FRS2-B p=0.007, Student’s T-

test). A third siRNA siFRS2-C similarly reduced the survival of basal-like cell lines to 

a greater extent than all control cell lines (p=0.001), but reduced the growth of all cell 

lines compared to siCON presumably due to additional off-target effects (data not 

shown). 

B. CAL120 cells were transfected with siCON and siFGF2, lysates were made 72 

hours post transfection and subject to western blotting with indicated antibodies 

C. CAL120 cells were transfected with siCON, three individual siRNA targeting 

FGFR1 (siFGFR1 A-C), and FGFR1 SMARTpool (siFGFR1). Two days post 

transfection cells were exposed to PD173074 1µM, or control, and survival was 

assessed 5 days post transfection and expressed relative to the relevant siCON. 

CAL120 cells are less sensitive to FGFR1 silencing in the presence of PD173074. 



 

Supplementary Figure 7. FGFR2 expression assessed in external whole 

genome expression array data set. 

 

 

 

 

 

A. Assessment of FGFR2 mRNA expression (arbitrary units) in 188 breast cancers in 

previously published gene expression array data (1), with basal-like tumours defined 

by PAM50 (3). FGFR2 mRNA is expressed at significantly higher levels in basal-like 

breast cancers (p=0.008 Mann-Whitney U Test).  

B. FGFR2 mRNA expression in Richardson et al (4) in 37 breast cancers defined 

according to triple negative status (TN) or other subtype (other). FGFR2 is 

significantly over-expressed in TN breast cancer (p=0.0013 Mann Whitney U Test). 

FGFR2 (211301_s_at) data extracted from www.oncomine.org and expressed as 

log2 median-centered intensity. 

 



Supplementary methods 

Materials 

Antibodies used were phosphorylated FGFR-Tyr653/654 (Cell signalling, 3471), 

FRS2-Tyr196 (Cell signalling, 3864), FGFR2 (Santa Cruz, sc-122). siRNA were 

siGenome individual siRNA (siFRS2-A-C D-006440-03/05/18), siFGFR1 siGenome 

individual siRNA (siFGFR1 A-C D003131-09/22/23) and siFGFR1 SMARTpool 

(M003131-03). 

 

Array Comparative genomic hybridisation  

ArrayCGH was performed on the 32K BAC re-array collection (CHORI) tiling path 

aCGH platform and analysed as previously described (5). Data will be made publicly 

available at http://rock.icr.ac.uk/. 

 

Microarray gene expression 

Gene expression profiling was performed using the Illumina human WG6 version 2 

expression array according to the manufacturer’s protocol, and analysed as 

previously described (6). Data will be made publicly available at ArrayExpress. 

 

Analysis of FGF2 and FGFR2 mRNA expression in external data sets 

For analysis of FGF2 mRNA expression data we analysed the data set of Desmedt 

et al (1) identifying basal-like breast cancers by PAM50 (2), which we have 

previously shown robustly identifies basal-like from other types of breast cancers (3). 

FGF2 expression was assessed as the mean of 204421_s_at and 204422_s_at. 

FGF2 expression was at the limit of detection of the Affymetrix probes used in this 

analysis. FGFR2 expression was assessed as the mean of 203639_s_at, 

208228_s_at, and 211401_s_at. Analysis between groups was with the Mann-

Whitney U test. 
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